In this study, we show that individuals' non-investment risk-taking behavior can affect their willingness to take financial risks. Risk taking itself is an activity that induces strong emotional responses; we posit that the very act of taking risks may induce excitement, which Kuhnen and Knutson (2011) previously show can induce greater financial risk taking. To test this hypothesis, we identify a very specific setting where a subset of investors is more likely to be exposed to increased risk taking through gambling. Using the initial legalization and opening of commercial casinos in the U.S. as a natural experiment, we show that the opening of a casino in close geographical proximity to investors results in increased risk taking in the portfolios of those investors who are likely to visit the casino to gamble relative to those investors who are not. These likely gamblers, who are exposed to increased risk taking, subsequently realize higher returns, but do not improve the overall mean-variance efficiency of their portfolios. These findings provide insight into the nature of risk taking and the amplifying effect that taking risks in one context may have on financial risk taking. * I would like to thank Lisa Kramer, Susan Christoffersen, and David Goldreich for valuable comments and discussions. I thank Terry Odean for use of the discount brokerage data. All errors are my own.
Introduction
The nature of risk taking is fundamental to decision making in the realm of economic choices and beyond. Our understanding of risk and risk taking has bearing on every aspect of portfolio design, from asset allocation to asset selection to performance evaluation. Standard models in economics and finance assume that individuals are endowed with stable, well-defined risk preferences. More recently, however, studies have shown that risk preferences do not necessarily behave as previously assumed and can, in fact, vary throughout an individual's lifetime as a result of economic experiences (Malmendier and Nagel, 2011) , environmental factors that influence mood (Saunders, 1993; Hirshleifer and Shumway, 2003; Kamstra et al., 2003) , and emotions such as fear (Guiso et al., 2013) , anxiety, and excitement (Kuhnen and Knutson, 2011) . In a similar manner, we identify a specific factor that has the potential to alter individuals' willingness to take financial risk; in this case, however, the factor affecting risk taking is risk taking itself.
More specifically, we empirically test whether increased risk taking in one context can influence risk taking in financial investments. That is, we study changes in financial risk taking as a direct result of increased risk-taking behavior outside of investment decisions. Risk taking itself is an activity that induces strong emotional responses, even in professional traders (Lo and Repin, 2002) .
Thus, it is plausible that the very act of taking risks may alter emotional states and consequently elicit changes in subsequent financial risk taking. We build on the literature linking emotional responses to variations in risk taking and posit that emotion may be a plausible channel through which risk taking in one context perpetuates risk taking in financial investments.
Risk taking and the anticipation of monetary gains have been linked with feelings of positive arousal (Breiter et al., 2001; Knutson et al., 2001) . Furthermore, the neurofinance literature has shown that positive emotional states such as excitement induce people to take larger risks and become more confident in their ability to evaluate investment options (Kuhnen and Knutson, 2011) .
Recent experimental studies find that changes in emotional states have the ability to alter both the beliefs and preferences of subjects' risk-taking behavior (Knutson et al., 2008; Kuhnen and Knutson, 2011) . While the role of emotions on risk taking has been well documented in an experimental setting, we provide evidence that perhaps the excitement induced by risk taking can increase the level of subsequent risks taken outside the laboratory when individuals presumably make more deliberate financial decisions.
To test the above hypothesis, we use a very specific setting in which investors are granted access to an establishment that encourages risk taking. We identify casino-type gambling as a 1 specific instance of risk taking and use the initial legalization and opening of casinos in the United States as a natural experiment to test whether exposure to increased risk taking through gambling, elicits increases in financial risk taking. Gambling may be viewed as an extreme form of risk taking, but we posit that it is nonetheless a form of risk taking that generates excitement in those who participate and thus a reasonable surrogate for increased risk taking. 1 Furthermore, casino openings are relatively exogenous events and provide a useful natural experiment to test whether externalities that facilitate increased risk taking in one setting translate to subsequent increases in financial risk taking.
Up until the late 1980s, all forms of commercial gaming, except for bingo and horse racing, were illegal everywhere in the U.S. except for Nevada and Atlantic City, New Jersey. The legal climate for American casinos began to shift in the 1970s. Between 1978 and 1988 , a number of states made serious efforts to legalize casinos, however, it wasn't until 1989 when things began to change. In July 1989, legislation was enacted to authorize limited stakes casino gaming on riverboats in Iowa, quickly followed by the authorization of limited stakes gambling in the former mining town of Deadwood, South Dakota in November 1989. Between 1991 and 1996, over one hundred new casinos opened across seven states that newly legalized casino gambling. Accordingly, this is the period we study to exploit the initial wave of casino openings in the U.S. and determine the potential effect that increased exposure to risk taking through gambling has on financial risk taking.
In order to evaluate the effect of increased risk taking as a result of gambling at casinos, the first step is to identify the investors who are likely to gamble. Since individuals who gamble are the ones likely to visit a new casino and, as a result, be exposed to increased risk taking, we must distinguish these gamblers from non-gamblers. The set of individuals who are not likely to gamble are presumably unaffected by a new casino opening and will serve as the control group. The data set that contains monthly household portfolio positions and trades from 1991 to 1996 is from a large U.S. discount brokerage. This data set also contains demographic and zip code data for a subset of investors, but does not contain direct information about each investor's gambling behavior. Thus, we must take an additional step to indirectly infer an investor's propensity to gamble using their demographic and geographic characteristics.
To estimate each brokerage investor's propensity to gamble, we construct a survey data set, separate from and unconnected to the brokerage data, that contains information on respondents' gambling behavior, as well as their demographic and geographic characteristics. Using the survey data, we estimate a predictive model of gambling behavior using an individual's demographic and geographic characteristics as explanatory variables. Once the predictive model is estimated, it can be applied to estimate the propensity to gamble for investors in the brokerage data set. In other words, we estimate a "propensity to gamble score" for each brokerage investor to proxy for that investor's propensity to visit a casino and gamble, based on their demographic and geographic characteristics.
To summarize, we make use of two separate data sets. 2 Survey data is used to estimate a predictive model of gambling behavior using demographic and geographic characteristics as explanatory variables. This fitted model is then applied to the second data set, which contains brokerage portfolio holdings in addition to investor demographic and geographic characteristics, to estimate a propensity to gamble score for each brokerage investor. This brokerage data set is supplemented with the opening dates and locations of U.S. casinos that opened during the sample period. The final sample used is comprised of brokerage investors residing within 50 miles, or approximately a one-hour drive, from a casino that opened during the sample period. 3 Within this sample, the propensity to gamble score estimated for each investor allows us to differentiate those likely to visit the casino and be exposed to increased risk taking (the treatment group) from those who are unlikely to visit the casino and are not exposed to changes in risk taking (the control group). Having differentiated the treatment and control groups, we use a difference-in-differences methodology to identify the differential effect of the newly-opened casino on the financial risk taking of those likely to be affected by it and those who are not.
As hypothesized, we find that those who are more likely to gamble take on more risk in their portfolios after the opening of a casino nearby relative to those who are unlikely to visit the casino.
Furthermore, likely gamblers earn higher returns as a result of this shift in risk exposure, relative to unlikely gamblers, suggesting that the increased portfolio risk exposure does not go unrewarded.
However, likely gamblers do not realize any change in mean-variance efficiency relative to unlikely gamblers after the casino opening. Robustness checks confirm that the casino opening is indeed the driving force of the effect. These results suggest that access to risk taking in the form of 2 Several recent papers in the behavioral and household finance literatures rely on two distinct datasets when examining investment decisions in relation to a particular preference or behavior (see for example Guiso et al. (2013) ; Chang et al. (2013) ; Bonaparte et al. (2012) ). The dataset containing individual portfolio holdings and trades often does not include supplementary information to determine preferences or to understand the underlying mechanism of a particular effect; thus, the use of an additional, unrelated data set can provide additional insight into these relationships.
3 We focus on the 50-mile subsample for our primary analysis, but for robustness, repeat the main analysis using a 100-mile subsample in Table 8.   3 casino-type gambling perpetuates the propensity of likely gamblers to take greater risks in their portfolios. This effect is potentially induced by excitement from the initial risk taking. The idea that risk taking behavior can perpetuate further risk taking is not entirely new. Studies specifically studying casino-type gambling consistently find that direct exposure to gambling activities, such as roulette or blackjack, increased the level of monetary risk taking in individuals in subsequent trials. Ladouceur et al. (1987) find that even with breaks of at least 24 hours between plays, subjects who had gambled previously subsequently bet more and took riskier bets than those who had not previously gambled. This paper is distinct because it provides the first evidence that increased risk taking in one context may induce greater risk-taking in investment decisions in a non-laboratory setting.
This study primarily contributes to two strands of literature. First, we contribute to the literature showing that risk taking can vary over time. At the aggregate level, Saunders (1993) and Hirshleifer and Shumway (2003) show that changes in mood due to the amount of sunshine on a particular day can impact the stock market. Kamstra et al. (2003) demonstrate that depression and "winter blues" due to less sunlight exposure in the winter months can also affect aggregate stock market returns. At an individual-investor level, Malmendier and Nagel (2011) show that individual experiences of macroeconomic shocks can affect investor risk taking; those who experienced low stock market performance over their lives are less likely to invest in the stock market and invest a lower fraction of their liquid assets in stocks if they participate. Additionally, the alignment of political climate with the political identity of investors can also affect the portfolio investments and allocations of individuals (Bonaparte et al., 2012) . Most significantly, this study contributes to the literature linking emotions to financial risk taking. Guiso et al. (2013) examine investors' risk aversion prior to and following the 2008 financial crisis and find that risk aversion increases substantially after the crisis; however, the increase in risk aversion appears to be driven by fear, as opposed to standard factors such as wealth or background risk. Positive emotions tend to have the opposite effect on risk taking. The psychology and neuroscience literatures have shown that parts of the brain show activation in anticipation of monetary gains; activation in these parts of the brain have been associated with positive emotions such as excitement (Breiter et al., 2001; Knutson et al., 2001) . Kuhnen and Knutson (2011) show that changes in emotional states have the ability to alter both the beliefs and preferences of subjects' risk-taking behavior. This paper is unique, however, because it provides the first non-experimental evidence that increased financial risk taking can potentially result from changes in emotional state induced by increased non-investment risk 4 taking.
Second, this paper contributes to the literature linking investment behavior with gambling preferences and "sensation seeking," a personality trait defined by the search for varied, novel, and intense experiences and feelings. Gambling and sensation seeking have been linked with higher turnover (Dorn and Sengmueller, 2009; Grinblatt and Keloharju, 2009) , preference for lotterytype stocks (Kumar, 2009) , and more active positions on household balance sheets (Li, 2012) .
These papers study the cross-sectional relationship between gambling tendencies and investment behaviors, whereas in this paper, we study changes in investment risk taking as a direct result of increased risk-taking behavior outside of investments.
Several recent papers study the connection between stock market turnover and lotteries to evaluate whether individuals substitute between trading in financial markets and playing lotteries. Barber et al. (2009) document that the introduction of the government-sponsored lottery in Taiwan reduced turnover on the Taiwan Stock Exchange (TSE) by one-fourth. Two studies take a closer look at this relationship using the size of lottery jackpots. Gao and Lin (2011) find that aggregate trading on the TSE decreases on days where lotteries with large jackpots are drawn. Similarly, Dorn et al. (2012) find a negative relationship between aggregate small trade participation in the stock market and the size of lottery jackpots in the U.S., as well as for individual investors in Germany. This article differs from theirs in several ways. First, their studies focus on trading and whether investors substitute between playing the lottery and stock trading; we concentrate on the effect that increased risk taking, as proxied by access to casinos for gamblers, has on risk taking in financial investments. 4 Second, Gao and Lin (2011) and Dorn et al. (2012) use variations in lottery jackpots as repeated shocks to gambling demand at the national or state level, whereas we are able to identify the individuals most likely to go to a casino and use casino openings as a one-time permanent shock to investors across various locations, at different points in time. This setup allows us to isolate an event that potentially alters risk taking for those who visit the casino in comparison to those who do not. Finally, their papers examine the change in turnover on the days surrounding large lottery jackpot drawings using high frequency data. Our paper on the other hand, examines investment behavior at a monthly frequency. 5 4 Furthermore, state lotteries already exist in six of the seven states we examine by the start of the sample period, so the effect of casino openings that we evaluate is in addition to any effect that state lotteries may have on investment behavior.
5 The findings in this study are not inconsistent with theirs. In untabulated results, we find that, consistent with their results, portfolio turnover decreases for likely gamblers versus unlikely gamblers after a casino opening, but the decrease is statistically insignificant in this setting. It is possible that individuals trade less on days following a visit to the casino, but without knowing exactly which days investors go to the casino, we are not able to precisely determine the short-term effects that casino visits have on turnover. This is the first study, to the best of our knowledge, to hypothesize and test the real world implications that risk taking in one context may have on risk taking in financial investments. Many factors have been shown to affect financial risk taking, but never risk taking itself. The proposed setting uniquely allows us to draw a causal relationship between increased risk taking through gambling and subsequent increases in financial risk taking.
The paper is organized as follows. First, we provide institutional background on the initial legalization and opening of U.S. casinos. Next, we outline in more detail the two primary data sets and the methodology used. Lastly, we present results followed by discussion and conclusions. Between 1991 and 1996, over one hundred new casinos opened across these seven states, making it an ideal period to examine the effect that increased risk taking, facilitated by casino openings, has on financial risk taking. We hand collect the opening dates and zip codes of all casinos that opened in the U.S. from the beginning of 1991 to the end of 1996. 7 The majority of this information 6 Additional details on the history and economics of casino gambling in the U.S. can be found in Eadington (1999) . In addition to casinos, slot machines, poker machines, and video lottery terminals outside of casinos were also legalized in many states in the late 1980s and 1990s, but these devices are less centralized and tend to be spread over independent bars and taverns. 7 We use casino opening dates, as opposed to gambling legalization dates by state, in order to isolate the effect that increased risk taking, as a result of visiting casinos, has on financial risk taking.
is obtained from the annual reports and Web sites of state gaming associations. 8 Table 1 lists the 61 casino openings in unique zip codes that we use in our sample along with the month and year of the opening, as well as the state and zip code where the casino was originally located. 9 Figure   1 shows the zip code locations of these 61 casinos.
Data and Methodology
The goal in this paper is to test whether increased risk taking in one context translates to increased financial risk taking. We use initial casino openings in the U.S. as a natural experiment to test this hypothesis and rely on two separate data sets to do so. The first data set is hand-collected survey data linking an individual's propensity to gamble with their demographic and geographic characteristics, which we will simply refer to as the "survey data". The second data set, which we refer to as the "brokerage data," contains investor portfolio holdings from a large U.S. discount brokerage supplemented with information on casino opening dates and locations. The two data sets are not connected, but will each play an important role.
Empirically, we want to identify the differential effect of the newly-opened casino on the financial risk taking of a treatment group of investors likely to be affected by the casino opening and a control group of investors unlikely to be affected by the casino opening. That is, we want to compare the change in financial risk taking between gamblers likely to visit the casino and nongamblers unlikely to visit the casino. The brokerage data contains the necessary portfolio holdings data, but does not identify which investors are likely to gamble; thus, we identify likely gamblers in the brokerage data in two additional steps. First, the survey data is used to estimate a predictive model to determine the demographic and geographic characteristics that predict an individual's gambling behavior. For any given individual, this predictive model of gambling behavior allows us to estimate that individual's propensity to gamble (the dependent variable) if we know the values of their demographic and geographic characteristics (the explanatory variables). Fortunately, the brokerage data contains demographic and geographic characteristics for each investor; in the second step, we apply the parameter estimates from the predictive model to these demographic and geographic characteristics to estimate each brokerage investor's propensity to gamble. This estimated "propensity to gamble score" distinguishes the set of investors who are likely to gamble, and thus visit a new casino, from the set of investors who are not likely to do so. Having differentiated the treatment group from the control group, we use a difference-in-differences methodology to estimate the differential effect that the casino opening has on the treatment group of likely gamblers versus the control group of unlikely gamblers.
In this section, we first outline the survey data and the estimation of the predictive regression for gambling behavior. Next, we describe the brokerage data and the main subsample used in our analysis. Lastly, we will describe in detail the difference-in-differences methodology used to estimate the main results.
Identifying Gamblers
The first step is to distinguish the investors who are most likely to visit the casino and gamble from those who are least likely to do so. To do this, we estimate a predictive model of gambling behavior using demographic and geographic variables collected from survey respondents. By applying the covariates from the predictive regression to the demographic and geographic variables in the brokerage data set, we can predict the likelihood of gambling behavior for investors in the brokerage data. This methodology, while potentially noisy, is useful when the data set of interest contains only demographic and geographic characteristics, but no measure of gambling behavior, the variable of interest. 10
Survey Sample
We collect survey data using Amazon Mechanical Turk (MTurk), an online marketplace where individuals, referred to as workers, complete tasks over the internet in exchange for monetary compensation. Individual workers are able to access the platform and look for tasks posted by requesters whenever they choose and can browse the payment offered, as well as a summary detailing the nature of the task. Workers then choose the tasks that they wish to complete; upon completion, Amazon transfers payment from requesters to workers.
MTurk has become increasingly popular among social scientists as a source of survey and experimental data because of the vast supply of diverse workers. The demographics of workers on MTurk have been shown to be roughly representative of the U.S. population and are much more so than that of undergraduate students (Buhrmester et al., 2011). 11 Data was collected from 1,883 unique respondents in the U.S. during October and November of 2012. All participants are at least 18 years of age and own financial investments. After applying data consistency and attention screens, we have unique data on a sample of 1,750 investors. Panel A of Table 2 shows the characteristics of the survey sample. Comparing the survey sample to the full brokerage sample shown in Panel B, we see that the average survey respondent tends to be younger, more female, more likely to have at least one child, and less likely to be married or retired, relative to the brokerage sample. The median age of 31 in the survey sample is not far from the median age of 37.1 in the U.S. population in 2012 (CIA World Factbook, 2012) . The proportion of males in the survey sample, 52.6%, is also lower than that of the brokerage sample, but is comparable to the 49% of males in the U.S. population (CIA World Factbook, 2012) . The average household income of $61,929 in the survey sample is lower than that of the brokerage data, but is not far from the median income of $50,502 in the U.S. in 2012 (Noss, 2012). Since we are using these demographic characteristics to predict gambling behavior, a survey sample representative of the U.S. population is ideal to estimate the predictive ability of demographic and geographic characteristics for gambling behavior.
Predicting the Likelihood of Gambling Participation
To identify the characteristics that predict an individual's propensity to gamble, we ask respondents about their current gambling behavior and the types of gambling in which they partake. Panel A of Table 2 shows that 43.5% of the survey respondents currently participate in some form of gambling, including but not limited to lotteries, poker, blackjack, roulette, and slot machines.
37.8% of respondents partakes in some form of gambling outside of lotteries. Table 3 shows the demographic characteristics of survey respondents who gamble versus those who do not. Panel A shows difference in mean characteristics between those who currently participate in some form of gambling and those who do not. Panel B shows differences based on a refinement of this measure, which only includes individuals who currently gamble in some form outside of lotteries; this refined measure more precisely identifies those individuals who are most likely to visit casinos because they engage in casino-type gambling. The right-most column shows the t-test of the difference between characteristics of gamblers versus non-gamblers. Consistent with findings in Li (2012), gamblers tend to be significantly older and have higher incomes. They are also more likely to be male, married, and retired, but not significantly so in this sample.
Next, we estimate a predictive model using gambling behavior as the dependent variable and demographics and state dummies as the explanatory variables. State fixed effects proxy for geographically linked variables that influence gambling behavior such as religion (Kumar et al., 2011) . Table 4 shows the parameter estimates from the predictive model estimated using logit regressions on the survey data. Parameter estimates for state dummies have been omitted for brevity. In column (1), the dependent variable is an indicator that equals one if the respondent currently gambles and zero otherwise. In column (2), the dependent variable equals one if the respondent currently gambles outside of lotteries and zero otherwise. In both regressions, we see that consistent with the summary statistics, males, older individuals, and individuals with higher incomes are more likely to gamble. Married individuals are less likely to gamble outside of lotteries.
Discount Brokerage Data and Sample
The second data set contains monthly portfolio positions and trades from a large U.S. discount brokerage for the accounts of 77,995 investors from January 1991 to November 1996. 12 The initial sample we consider are the 62,532 investors who hold common stocks. Demographic measures and zip code data is available for a subset of 40,098 investors. 13 The portfolio holdings data is supplemented with monthly and daily stock data from CRSP.
We apply the parameter estimates from Table 4 to the demographic and state variables in the brokerage data set to estimate the probability of being a gambler for each investor. Table 5 shows the summary statistics for investors in the brokerage data set sorted into quintiles based on their estimated propensity for non-lottery gambling. 14 The right-most column contains t-tests of the difference in characteristics between individuals with a predicted propensity to gamble in the lowest quintile and individuals with a predicted propensity to gamble in the highest quintile.
Consistent with the survey sample, Panel A shows that those most likely to gamble are on average older, have higher incomes, more likely to be male and retired, and are less likely to be married or have children. Panel B shows mean investor portfolio characteristics prior to the opening of a casino. We see that portfolio characteristics do not differ significantly between those least likely to gamble and those most likely to gamble, with the exception of the Sharpe ratio. Unlikely gamblers 12 More details on the discount brokerage database are available in Odean (2000, 2001) . 13 The demographic measures were compiled by Infobase Inc. in June 1997. 14 Summary statistics for investors sorted into quintiles based on their estimated propensity to gamble in any form are similar, but omitted for brevity.
(quintile 1) have an average Sharpe ratio that is significantly larger than that of likely gamblers (quintile 5), however, this difference is not monotonic across the quintiles sorted based on propensity to gamble.
Investor Proximity to New Casinos
To supplement the brokerage data, we hand collect the opening dates and zip codes of all casinos that opened in the U.S. from the beginning of 1991 to the end of 1996. The sample of casino openings is shown chronologically in Table 1 . In particular, we are interested in the first casino that opens in a particular zip code. The reason for this is because we are interested in the date that an investor is first located within a certain distance from a casino and the distance between investors and casinos is computed based on their zip codes. Thus, the goal is to identify for each investor, the date the first casino opens within 50 miles, or approximately a one hour drive, of a casino in the sample. 15 To identify the subsample of brokerage investors located within 50 miles of a casino, we calculate the distance between the zip code of each casino and each investor. The longitude and latitude for each zip code is obtained from the Gazetteer Place and Zip Code Database available from the U.S. Census Bureau (1990) and is supplemented with zip code data from the CivicSpace U.S. ZIP Code Database (CivicSpace Labs, 2004) . We use a standard formula for calculating the shortest distance in miles between two points on a map, often referred to as the great-circle distance formula. The two points, p = (a 1 , b 1 ) and q = (a 2 , b 2 ), are represented as latitudes (a 1 and a 2 ) and longitudes (b 1 and b 2 ), and the distance between them, d(p, q), is calculated as follows:
where r is the radius of the Earth, or approximately 3950 miles.
Using this formula, we calculate the distance between each investor's location and each new casino and record the opening date of the first casino that opens within 50 miles of each investor in the sample. The casino opening dates serve as the treatment date we use to compare pre-and post-treatment differences in financial risk taking. We are only interested in the effect of the first casino that opens near an investor; thus, once a casino opens within 50 miles of an investor, that investor is linked with that casino and treatment date and no others. This is to ensure that we capture the effect of the initial casino opening. The two right-most columns of Table 1 indicate the number of investors in the brokerage data set that are within 50-and 100-mile radiuses of each casino. The number of investors listed for each casino is incremental, meaning that if a particular investor is linked to a prior casino opening, they are not counted again; thus, there are 1,769 unique investors living within 50 miles of a casino in the sample. 16 The main subsample of interest is comprised of all brokerage investors who live within a 50-mile radius of a casino that opened in the sample period; we refer to this as the 50-mile subsample.
Within this subsample, the treatment group are those investors most likely to go to the casino to gamble; the control group are those investors who are unlikely to go to the casino, and are not exposed to any changes in risk taking as a result of the casino opening. Thus, the treatment effect is the differential impact of the newly-opened casino on those who are likely to visit it versus those who are not.
Methodology

Motivation
To motivate our identification strategy, we present a graphical representation of the difference in portfolio risk exposure between those likely to gamble versus those unlikely to gamble, before and after a casino opening. To measure financial risk taking, we compute an ex ante portfolio beta for each month using a value-weighted average of the CAPM betas of each stock in the investor's portfolio estimated using monthly returns data over the preceding 36 months. Next, we calculate the mean difference in ex ante portfolio beta between likely gamblers with an estimated gambling propensity in the highest quintile and unlikely gamblers with a gambling propensity in the lowest quintile. Figure 2 shows the annual mean difference for the three years surrounding the casino opening, which is represented by the blue dotted line. Prior to the casino opening, the mean difference between the ex ante portfolio betas of those most likely to gamble and those least likely to gamble is close to zero. However, after the casino opens, the difference increases to 0.06 in the year following the opening and continues to increase slightly in the two subsequent years. This simple graph shows that relative to unlikely gamblers, likely gamblers tend to increase their portfolio betas subsequent to a casino opening. Below, we describe in more detail the difference-in-differences strategy and how we implement this approach more rigorously in a regression framework.
Difference-in-Differences Strategy
The empirical strategy in this paper takes advantage of several features of U.S. casino openings to implement a difference-in-differences methodology and establish the causal effect of increased risk taking, as a result of visiting newly-opened casinos, on the financial risk taking of likely gamblers.
The goal is to compare the change in financial risk taking of likely gamblers (the treatment sample) after the opening of the casino (the treatment) to the change in financial risk taking of a comparable group of unlikely gamblers (the control sample) who are ideally unaffected by the opening of the casino. In an ideal experimental setup, we would compare the financial risk taking of an individual before and after they begin to visit a new casino to the same individual's financial risk taking before and after the casino opening had they not visited the casino (the counterfactual). Since the counterfactual is unobservable, instead we use the risk-taking behavior of the control sample after the casino opens to proxy for the unobservable counterfactual risk-taking behavior of the treatment sample of likely gamblers had they not visited the casino. To the extent that the treatment and control groups are similar pre-treatment, any changes in risk-taking behavior post-treatment can be interpreted as the causal effect of visiting the newly-opened casino.
Two important assumptions are necessary for drawing a strong causal inference using the difference-in-differences approach (Imbens and Wooldridge, 2009) . First, the treatment should be exogenous to the treated sample; that is, the opening of a casino should be exogenous to those who will visit it. The treatment group is identified based on the propensity to gamble score estimated from demographic and geographic characteristics that are predictive of gambling behavior. Some of these characteristics, such as age and gender, cannot be chosen by an individual; thus, members of the brokerage sample identified as likely gamblers did not elect to be part of the treatment group.
One potential limitation of the brokerage data, however, is that each investor's zip code is collected only once at the end of the sample period; we do not have information about each individual's location at the beginning of the sample period. Thus, it is possible that some individuals moved during the sample period. It is important to clarify here that in instances where this is the case, these people self selected into the sample, but they did not self select into the treatment group of likely gamblers since the propensity to gamble score is estimated based on demographic characteristics, which are unlikely to change as the result of a move. 17 Thus, to the extent that the opening of a casino was not the choice of the treatment group of likely gamblers in the sample, the endogeneity issue is not a serious cause for concern.
17 The issue of self selection into the sample is addressed in the Discussion section.
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Second, a reliable causal inference requires that the treatment and control samples be drawn from similar distributions (Imbens and Wooldridge, 2009 ). This assumption implies that the likely gamblers should be similar to the unlikely gamblers in order to use the observable financial risk taking of the unlikely gamblers as a valid proxy for the likely gamblers' unobservable counterfactual. By construction, predicting the propensity of an individual to gamble using their demographic characteristics imposes restrictions on how similar likely and unlikely gamblers can be demographically. However, since financial risk taking is the variable of interest, it is only necessary to show that likely and unlikely gamblers hold similar portfolios before the casino opens.
Panel B in Table 5 shows the pre-treatment portfolio characteristics of investors sorted into quintiles based on their predicted propensity to gamble outside of lotteries. As previously noted, the portfolio characteristics, particularly those measuring financial risk exposure, look remarkably similar, except for Sharpe ratio. While Sharpe ratios are significantly different on average between those in the lowest quintile and those in the highest, the difference is not monotonic across quintiles sorted based on propensity to gamble. Upon closer inspection, the correlation between propensity to gamble and Sharpe ratio is 1.3% and statistically insignificant.
Estimation Equation
We implement the difference-in-differences approach using a regression framework to estimate the change in financial risk taking in the treatment group relative to the control group before and after the casino opening. Financial risk taking is quantified by three ex ante measures of portfolio risk. First, ex ante weighted portfolio beta is a monthly value-weighted average of the CAPM betas of each stock in the investor's portfolio estimated using monthly data over the preceding 36 months. 18 We supplement the ex ante portfolio beta measure of risk taking with ex ante weighted stock volatility, the value-weighted average of the volatility of each stock in the investor's portfolio estimated for each month using monthly performance data over the preceding 36 months. The last measure of financial risk taking, ex ante portfolio volatility, is constructed for each investor as the standard deviation of the monthly returns of the securities in their portfolio over the preceding 36 months. In particular, portfolio volatility takes into account both the variances and covariances of the stocks in the portfolios of each investor. All three measures of portfolio risk are computed on a monthly basis and reflect the risk investors would expect at the time of portfolio formation based on prior performance.
18 All results are extremely similar using portfolio betas estimated using the three-and four-factor models.
We estimate a difference-in-differences regression of the following form using the 50-mile subsample:
Y it is a measure of portfolio risk for investor i in month t. T rmtGroup i is a variable indicating the propensity to gamble for each investor i. In cases where quintile or tercile analysis is used, T rmtGroup i is an indicator variable that equals one for investors who are in the top quintile or tercile sorted based on propensity to gamble (the treatment group) and zero for those in the bottom quintile or tercile (the control group). Af terT rmt t is an indicator that equals one if the casino near investor i has opened by time t.
X it is a set of investor specific time-varying controls including portfolio size and number of stocks in the portfolio to control for changes in wealth and diversification. γ i and δ t are household and month fixed effects, respectively. Household fixed effects control for the effects of unobservable household characteristics that may affect risk taking. Month fixed effects control for any macroeconomic trends affecting households such as stock market conditions and unemployment rates. 
Results
Baseline Regression Estimates
The first set of regression results from estimating Equation (2) support the hypothesis that likely gamblers take on more portfolio risk after being exposed to higher risk taking through gambling. Table 6 shows results from regressing a measure of portfolio risk on that investor's propensity to gamble interacted with an indicator that equals one after a casino opening near that investor and zero otherwise. In Panel A, the dependent variable is the ex ante weighted portfolio beta. The positive coefficient in column (1) indicates that investors who have a higher predicted propensity to gamble increase the portfolio beta exposure in their portfolios after a casino opens nearby; however, this increase is statistically insignificant. Columns (2) and (3) show results from regressions that use a quintile and tercile version of the propensity gamble score whereby the variable equals one for investors in the top quintile or tercile of investors in the sample and equals zero for investors in the lowest quintile or tercile, respectively. The result in column (3) indicates that the effect persists when comparing the top third of those most likely to gamble relative to the bottom third, which suggests that this result is not confined to a small subset of investors who are especially prone to gambling.
Columns (4) to (6) show regressions similar to those in columns (1) to (3), but use a propensity to gamble score estimated for individuals who currently gamble in some form outside of lotteries.
Not surprisingly, results using the measure of non-lottery gambling propensity are slightly stronger both economically and statistically since those who are more likely to participate in casino-type gambling are more likely to visit casinos and thus, be exposed to increased risk taking. In economic terms, the coefficient estimate of 0.0808 in column (5) indicates that investors in the top quintile of likely gamblers increase the weighted portfolio beta risk exposure in their portfolios by 0.0808 after a casino opens, relative to unlikely gamblers. This represents an increase of 7.24% after a casino opening for investors in the top quintile of likely gamblers relative to their mean pre-casino opening ex ante portfolio beta of 1.116.
Panel B of Table 6 shows regression estimates similar to those in Table 6 8.32% after the casino opening, relative to their pre-treatment average. For brevity, we only show results using the non-lottery gambling propensity score in the remainder of the paper and refer to it simply as the "propensity to gamble score"; results are similar using the broader measure as well.
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Distribution of Treatment Effect
The results in the previous section establish the mean effect of casino openings on likely gamblers relative to unlikely gamblers, but does not shed light on the distribution of the effect across different demographics. Table 7 addresses this issue by interacting the T rmtGroup i ×Af terT rmt it term with the demographic characteristics of investors. The treatment group is represented by an indicator variable that equals one for the quintile of investors most likely to gamble and zero for the quintile of investors least likely to gamble.
Panel A shows results using ex ante weighted portfolio beta as the dependent variable. Column
(1) shows that controlling for demographic characteristics interacted with an indicator that equals one after a casino opening, the effect of being in the top quintile of investors most likely to gamble is still significantly positive relative to the same regression without demographic controls shown in column (5) of Table 6 . This regression is of particular interest because it shows that the combination of demographic characteristics estimated using the predictive regression that form the propensity to gamble score picks up an additional unobservable attribute, which affects financial risk taking, that the individual demographic characteristics alone cannot capture. The effect is similar for ex ante weighted stock volatility in column (1) T rmtGroup i ×Af terT rmt it . These regression also controls for the effect of each of the demographic characteristics of interest interacted with Af ter Casino it to determine the role of demographic of likely gamblers that most contribute to the change in risk taking. These regressions show that likely gamblers who are older, male, married, and have higher incomes experience the most significant increases in portfolio risk taking relative to unlikely gamblers. The results are consistent using ex ante weighted stock volatility and ex ante portfolio beta in Panels B and C, respectively.
Does Proximity to a Casino Matter?
In the above analysis, we focus on the 50-mile subsample of investors located within approximately a one-hour drive of a casino, a reasonable distance for those who are likely to visit the casino repeatedly. We should expect to see the effect of casinos on likely gamblers relative to unlikely gamblers diminish as we include investors living farther away. Using a 100-mile radius around the casino will include investors who are approximately a two-hour drive away and have a reduced likelihood of frequent casino visits. Table 8 shows results using a 100-mile subsample. As expected, columns (1) to (3) show that results using ex ante portfolio beta as the dependent variable are much less significant both economically and statistically relative to results using the 50-mile subsample in Panel A of Table 6 .
In columns (4) to (6), we see that results are still significant when examining ex ante weighted stock volatility, although slightly less so, both statistically and economically, than when considering the sample of investors who reside closer to the casino. Columns (7) to (9) show results using ex ante portfolio volatility as the dependent variable. Results using the propensity to gamble score are smaller in magnitude and less significant in columns (7) and (8) than analogous results using the 50-mile subsample in Panel C of Table 6 . The results in column (9) comparing the change in ex ante portfolio volatility between the tercile of those most likely to gamble versus the tercile least likely to gamble after a casino opening are slightly more significant in the 100-mile subsample relative to the 50-mile subsample, but is of a similar magnitude. These results suggest that the documented effect is specific to the location of the casino, but persists significantly for two of the three measures of portfolio risk even when considering investors within a 100-mile radius of a casino opening.
Treatment Dynamics
To further ensure that the casino opening is in fact the driving force of the change in behavior between likely and unlikely gamblers, we consider the dynamics of the change in risk taking in more detail surrounding the casino opening. We estimate the following regression:
which includes two additional terms to capture leads relative to Equation (2). Af terT rmt −1 it is an indicator that equals one in the 12 months prior to the casino opening and zero otherwise; that is, it equals 1 for months -1 to -12 relative to the casino opening and zero otherwise. Similarly,
it equals one for months -13 to -24 relative to the casino opening and zero otherwise. Table 9 shows regression results from the above model using each of the three measures of portfolio risk taking as the dependent variable. The treatment group is represented by an indicator variable that equals one for the quintile of investors most likely to gamble and zero for the quintile of investors least likely to gamble.
Column (1) in Table 9 shows the results from the above regression using ex ante weighted portfolio beta as the dependent variable. We see that there is no significant change in investor portfolio risk until after the casino opens. Next, we break down the Af terT rmt it variable further to more sharply observe when the effect starts and whether it remains. Af terT rmt s it is an indicator variable that equals one for the s th year after the casino opening and Af terT rmt >s it is an indicator that equals one if the casino opened strictly more than s years ago. In columns (2) and (3), we see that the increase in ex ante weighted portfolio beta starts right after the casino opens and continues well past the second year of operation; thus, it does not seem that this effect is temporary, declining when the novelty of the new casino wears off. Columns (4) to (6) show analogous results using ex ante weighted stock volatility as the dependent variable. While the increase in risk taking for the top quintile of likely gamblers is not statistically significant until year two after the casino opening, there is an increase in both the magnitude and t-statistic of the estimate in the year following the casino opening. Results are similar in columns (7) to (9) using the ex ante portfolio volatility as the dependent variable. These results serve as a useful consistency check to ensure that the effect happens as a result of the casino opening.
Increased Risk Taking and Performance
A natural question to ask is how the portfolios of likely gamblers perform relative to unlikely gamblers in light of the increased risk taking. To shed light on this question, we estimate the following difference-in-differences regression:
This equation is identical to equation (2), except the dependent variable, P it , is a measure of portfolio performance. The two dependent variables we consider are monthly realized portfolio returns net of transaction costs and ex ante Sharpe ratio. 19 The ex ante Sharpe ratio, (E[r j ]−r f )/σ j , is constructed for each household in each month using the monthly performance of the stocks in each household's portfolio over the preceding 36 months (Mitton and Vorkink, 2007) . Similar to the ex ante measures of portfolio beta and portfolio volatility, the Sharpe ratio is an ex ante measure, which reflects the performance investors would expect at the time of portfolio formation based on past information. Table 10 reports the results from estimating the above regression using the 50-mile subsample.
Columns (1) to (3) show that in addition to increasing their ex ante portfolio risk, likely gamblers generally realize higher returns relative to unlikely gamblers subsequent to the opening of the casino.
However, we see in columns (4) to (6) that their overall performance ex ante, as measured by the ex ante Sharpe ratio, does not change significantly relative to unlikely gamblers. Thus, while likely gamblers seem to increase both the risk and return of their portfolios relative to unlikely gamblers post treatment, they do not realize an improvement in mean-variance efficiency.
Discussion
Three issues warrant further discussion. First, this study explores changes in risk taking within a particular asset class. The data does not allow conclusions about overall asset allocation to be drawn. However, household portfolio allocations tend to be sticky over time due to inertia and change only very slowly over time (Brunnermeier and Nagel, 2008) . In untabulated results, we find that the portfolio sizes in the brokerage accounts of likely gamblers increases relative to unlikely gamblers after casino openings at a significance level of approximately 10%. Thus, it is possible, but unlikely that gamblers greatly increase their holdings of safe assets after casino openings to significantly tilt the overall compositions of their financial wealth towards safer assets. Hence, the shift in risk taking in the stock portions of investor portfolios appear to be a reasonable indicator of willingness to take financial risks.
Second, a possible shortcoming of the data is that the subsample of investors who reside near casinos may not be representative of the entire population of investors either because of relocations during the sample period or because casinos tend to open along state borders, which may not have populations in close proximity that are representative of the entire U.S. population. However, the majority of the analysis is done on a relative basis by sorting investors into quintiles or terciles based on their propensity to gamble. Thus, any conclusions drawn are done so on a relative basis.
In other words, our results apply to the extent that the behavior of the most likely gamblers relative to the least likely gamblers is the same in our subsample as it is in the larger population.
Lastly, the difference-in-differences methodology requires comparison between investors likely to visit a new casino to gamble and investors unlikely to do so. This implicitly assumes that those we characterize as the control group of unlikely gamblers do not visit the casino; however, in reality, we do not know exactly who visits the casinos and who does not. It is possible that the control group of unlikely gamblers also visit the casino and react differently when exposed to the casino environment than the treatment group of likely gamblers. That is, we cannot say definitively whether the change in portfolio risk taking between likely and unlikely gamblers is because unlikely gamblers do not visit the casino or because they react differently when exposed to the risk taking 20 environment in a casino.
Conclusions
In this paper, we show that individuals' non-investment risk-taking behavior can affect their willingness to take risks in financial investments. In particular, we use the initial legalization and opening of commercial casinos in the U.S. as a natural experiment to show that the opening of a casino results in increased risk taking in the portfolios of those investors who are likely to visit the casino to gamble, relative to those investors who are not. This study offers the first evidence that exposure to increased risk taking through casino-type gambling may result in increased financial risk taking, potentially induced by excitement from the initial risk taking. This leaves many interesting questions to be explored. Does non-monetary risk taking induce greater risk taking in financial decisions? Does the same effect hold when managers take on more risk when making investment decisions at the firm level as a result of excitement from past risks taken? We leave these questions to future research. This table contains summary statistics for the main data samples used. Panel A shows the demographic, gambling, and an abridged set of portfolio characteristics of the respondents in the MTurk survey sample. All respondents are in the U.S., at least 18 years of age, and have financial investments. Panel B shows summary investor demographic and portfolio characteristics for the full sample of investors from a large U.S. discount brokerage (see Barber and Odean (2000) for details). Panel C shows the same information for the 50-mile subsample of investors. The survey sample was collected in October and November 2012. The sample period for the brokerage account data is from January 1991 to November 1996. Male, Married, Retired, and Children are indicator variables equal to one if the investor is male, married, retired, or has at least one child, respectively. Income is the investor's annual income. Portfolio characteristics in Panels B and C are defined as follows. Portfolio size is the average monthly value of stocks in all of an investor's brokerage accounts. Ex ante weighted portfolio beta is the monthly value-weighted average of CAPM betas of each stock in the investor's portfolio estimated using monthly data over the preceding 36 months. Ex ante weighted stock volatility is the monthly value-weighted average of the volatility of each stock in the investor's portfolio estimated using monthly data over the preceding 36 months. Ex ante portfolio volatility is the standard deviation of the portfolio returns over the preceding 36 months. Sharpe ratio, (E[r j ]−r f )/σ j , is constructed for each household using ex ante portfolio volatility as the denominator and an ex ante measure of portfolio performance also constructed from the monthly performance of stocks in each investor's portfolio over the preceding 36 months. Monthly turnover is the average monthly portfolio turnover for each investor, calculated as the average of an investor's monthly sales turnover and purchase turnover. Gross return is the average monthly portfolio return realized by each investor. Net return is the gross portfolio return net of transaction costs Barber and Odean (2000) . Marketadjusted gross return is the gross return minus the monthly value-weighted market return. Market-adjusted net return is the net return minus the monthly value-weighted market return. All portfolio characteristic measures are mean monthly averages for each investor. This table contains the coefficient estimates of individual-level cross-sectional logit regressions using survey data collected from Amazon Mechanical Turk. The dependent variable in column (1) equals one if the respondent indicated that they currently participates in some form of gambling, and equals zero otherwise. In column (2), the dependent variable equals one if the respondent currently gambles, excluding participation in lotteries. Male, Married, Child, and Retired are indicator variables that equal one if the respondent is male, married, has at least one child, or is currently retired, respectively. Age is the respondent's age expressed in 10 year increments (Age/10) and income is the respondent's household income in tens of thousands ($10,000s) for ease of readability. The squared and cubed values of age and income are also included as explanatory variables. State fixed effects are also included in the specification, but estimates are not shown for brevity.
Currently Currently Gambles Independent Variable
Gambles Outside of Lotteries (1) (2) Taking   This table contains estimates from fixed effect panel regressions using the 50-mile subsample. In each panel, a measure of portfolio risk is regressed on the interaction between a measure of gambling propensity and an indicator that equals one for all months after the casino near each investor has opened. In Panel A, the dependent variable is ex ante weighted portfolio beta, which is the monthly value-weighted average of CAPM betas of each stock in the investor's portfolio estimated using monthly data over the preceding 36 months. The dependent variable in Panel B is the ex ante weighted stock volatility, a monthly value-weighted average of the volatility of each stock in the investor's portfolio estimated using monthly data over the preceding 36 months. Panel C shows regressions using ex ante portfolio volatility, the standard deviation of the monthly returns on the portfolio in month t over the preceding 36 months, as the dependent variable. Af terCasino is an indicator that equals one if the casino near investor i has opened by month t. In column (1), P ropGambleScore is a variable indicating the propensity to gamble for each investor i. In columns (2) and (3), HighP ropGambleQuintile and HighP ropGambleT ercile are indicator variables that equals one for investors who are in the top quintile and tercile, respectively, sorted based on the propensity to gamble score used in column (1). The samples used in columns (2) and (3) include only those investors in the top and bottom quintiles and terciles, respectively, for ease of interpretation. The measures of gambling propensity used in columns (4) to (6) are analogous to those in columns (1) to (3), but use a measure indicating an investor's propensity to gamble excluding lotteries. All regressions include household and month fixed effects, as well as controls for portfolio size and the number of stocks in each investor's portfolio. Portfolio size is expressed in millions for ease of readability. Standard errors are clustered by household. T-statistics are shown in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% significance levels, respectively. This table contains estimates from fixed effect panel regressions using the 100-mile subsample. The dependent variable is ex ante weighted portfolio beta in columns (1) to (3), ex ante weighted stock volatility in columns (4) to (6), and ex ante portfolio volatility in columns (7) to (9). Ex ante weighted portfolio beta is the monthly value-weighted average of CAPM betas of each stock in the investor's portfolio estimated using monthly data over the preceding 36 months, ex ante weighted stock volatility is defined as the monthly value-weighted average of the volatility of each stock in the investor's portfolio estimated using monthly data over the preceding 36 months, and ex ante portfolio volatility is the standard deviation of the monthly returns on the portfolio in month t over the preceding 36 months, as the dependent variable. The explanatory variables of interest are an interaction between a measure of gambling propensity and Af terCasino, an indicator that equals one for all months after the casino near each investor has opened. In column (1), N onLottP ropGambleScore is a variable indicating the propensity to gamble outside of lotteries for each investor i. In columns (2) and (3), HighN onLottP ropGambleQuintile and HighN onLottP ropGambleT ercile are indicator variables that equals one for investors who are in the top quintile and tercile, respectively, sorted based on the propensity to gamble score used in column (1). The samples used in columns (2) and (3) include only those investors in the top and bottom quintiles and terciles, respectively, for ease of interpretation. All regressions include household and month fixed effects, as well as controls for portfolio size and the number of stocks in each investor's portfolio. Portfolio size is expressed in millions for ease of readability. Standard errors are clustered by household. T-statistics are shown in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% significance levels, respectively. This table contains estimates from fixed effect panel regressions to examine the dynamics of risk taking surrounding the casino opening using the 50-mile subsample. The dependent variable is ex ante weighted portfolio beta in columns (1) to (3), ex ante weighted stock volatility in columns (4) to (6), and ex ante portfolio volatility in columns (7) to (9). Ex ante weighted portfolio beta is the monthly value-weighted average of CAPM betas of each stock in the investor's portfolio estimated using monthly data over the preceding 36 months, ex ante weighted stock volatility is defined as the monthly value-weighted average of the volatility of each stock in the investor's portfolio estimated using monthly data over the preceding 36 months, and ex ante portfolio volatility is the standard deviation of the monthly returns on the portfolio in month t over the preceding 36 months, as the dependent variable. The explanatory variables of interest are an interaction between a dummy indicating investors most likely to gamble relative to those least likely to gamble and an dummy indicating the year(s) surrounding the casino opening. HighN onLottP ropGambleQuintile is an indicator that equals one for investors in the highest quintile sorted on their propensity to gamble outside of lotteries score and equals zero for investors in the lowest quintile. Af terT rmt it is an indicator that equals one for the year before the casino opened and Af terT rmt
it is an indicator the equals one for the year two years prior to the casino opened. All regressions include household and month fixed effects, as well as controls for portfolio size and the number of stocks in each investor's portfolio. Portfolio size is expressed in millions for ease of readability. Standard errors are clustered by household. T-statistics are shown in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% significance levels, respectively. 
(8)
High NonLottPropGamble Quintile × After Casino (3) is the portfolio returns net of transaction costs and the dependent variable used in columns (4) to (6) is the ex ante Sharpe ratio. Sharpe ratio, (E[rj] − r f )/σj, is constructed from the monthly performance of stocks in each investor's portfolio over the preceding 36 months. The explanatory variables of interest are an interaction between a measure of gambling propensity and Af terCasino, an indicator that equals one for all months after the casino near each investor has opened. In column (1), N onLottP ropGambleScore is a variable indicating the propensity to gamble outside of lotteries for each investor i. In columns (2) and (3), HighN onLottP ropGambleQuintile and HighN onLottP ropGambleT ercile are indicator variables that equals one for investors who are in the top quintile and tercile, respectively, sorted based on the propensity to gamble score used in column (1). The samples used in columns (2) and (3) include only those investors in the top and bottom quintiles and terciles, respectively, for ease of interpretation. All regressions include household and month fixed effects, as well as controls for portfolio size and the number of stocks in each investor's portfolio. Portfolio size is expressed in millions for ease of readability. Standard errors are clustered by household. T-statistics are shown in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% significance levels, respectively. 
